BiVO4 was hydrothermally synthesized under different preparing conditions and characterized by XRD, SEM, Raman spectrum and BET specific surface area. The influence of different PH value and annealing temperature and hydrothermal time on the morphologies and structures of the BiVO4 samples was investigated systematically. It can be found that annealing would eliminate the effects caused by the pH of precursor, heating temperature and heating time, but preparing conditions still influenced the size and specific surface area of samples. Furthermore, the photocatalytic activities of the fabricated BiVO4 was also evaluated by the degradation of methyl blue in aqueous solution under UV and visible light irradiation.
Introduction
With the huge consumption of traditional fossil fuels in the past several centuries, such as coal, crude oil and natural gas, human beings are now confronting a great energy crisis and environmental pollution issues. Accordingly, the development of semiconductor photocatalysts for organic pollutant degradation and water splitting has been regarded as an efficient, green and promising solution to energy replacement and environmental decontamination. [1] [2] [3] [4] [5] Among various semiconductor materials, TiO2 has been regarded as one of the most promising photocatalysts owing to its large exciton binding energy, high chemical stability, non-toxicity and abundant availability. [6, 7] However, its large band gap (~3.0 eV for rutile and 3.2 eV for anatase) means that TiO2 is only active in the ultraviolet (UV) region, which accounts for less than 5% of the total energy of the solar spectrum. [8, 9] In the past few decades, many researchers have focused their efforts on redeveloping visible-light-driven TiO2-based photocatalysts with high efficiency. [10, 11] For example,
Asahi et al. [12] and Khan et al. [13] reported that doping TiO2 with nitrogen or carbon can narrow its band gap, and Putnam et al. [14] and Brezova et al. [15] reported that doping TiO2 with metal ions extends light absorption into visible region. Nevertheless, as for the doped TiO2 photocatalysts, the dopants may likely act as recombination centers for the photogenerated electrons and holes, resulting in lower quantum efficiency compared to undoped semiconductor photocatalysts. [16, 17] Bismuth vanadate (BiVO4) has long been recognized as an important semiconductor photocatalyst, owning excellent photocatalytic performance under visible light illumination due to its narrow band gap (2.4 eV). [18] [19] [20] [21] [22] There are three reported crystalline phases for synthetic BiVO4, zircon structure with tetragonal system (z-t) and scheelite structure with monoclinic (s-m) and tetragonal (s-t) systems. [23] Therefore, many researchers focus their efforts on the photophysical and photocatalytic properties of BiVO4 strongly influenced by its crystal form and preparation methods such as solid-state reaction [24, 25] , aqueous process [12, [26] [27] [28] deposition [33, 34] , metalorganic decomposition [35] , and sonochemical method [35] . The architectural control of nano-and micro-crystals is an attractive and challenging goal of modern materials chemistry [36] . To this end, several exceptional structures, such as 1D BiVO4 nanofibers, rod-like BiVO4 and 2D BiVO4 nanosheets, have been successfully fabricated by hydrothermal methods. [37] [38] [39] With these advanced processes, different surfactants or additives and complex treatments were necessary in order to obtain the desired morphologies and crystal structures [4, 23, 40, 41] . 
Experimental procedure
All the reagents used in the experiment are analytical grade without further purification.
Fabrication of BiVO4
In a typical synthesis, 5. 
Measurement of photocatalytic activities
Photocatalytic 
Material characterization
The microstructure and morphology were investigated by using field emission scanning electron microscope (FE-SEM, Hitachi S-4800) and transmission electron microscopy (TEM, FEI Tecnai G2 F30 microscope operated at 300 KV). XRD measurements were performed on a Rigaku D/MAX-2400 X-ray diffractometer using Cu Kα radiation (λ=0.154056 nm).
The chemical component was analyzed on a micro-Raman spectroscope (JY-HR800, 532-nm wavelength YAG laser).
Results and discussion

Powders formation
The BiVO4 samples were produced by the hydrothermal method and followed by annealing at 600 o C. Table 1 . 
Morphologies and structure of the BiVO4 samples
The chemical composition and molecular structure of the BiVO4 samples were analyzed by Raman spectra as shown in Figure 2 and Table 2 Table 2 . The result also can reflect in SEM micrographs. Table 1 , respectively. The scale bar is the same for all 2 μm.
Photocatalytic activities
The photocatalytic activities of . Therefore, the peanuts-like BiVO4 nanoparticles have better photocatalyst activities than ordinary particles due to obvious quantum size effect, large specific surface area and high diffusion rate of photo-generated carriers 4, 19 . Moreover, the wider photoabsorption range and better crystallinity caused by calcination effect are also favorable for its enhanced photocatalytic activity, resulting in the excellent photocatalytic performance of BiVO4. Based on the reactive species trapping experiment results, a proposed mechanism for MB photocatalytic degradation by BiVO4 photocatalysts is shown in Figure   6 . The band gap of BiVO4 is 2.4 eV. 45 Under visible light irradiation, the photo-generated electrons are occurred in the conduction band of the BiVO4, photoinduced holes 
Conclusion
BiVO4 has been synthesized successfully under different reaction conditions. And the fabricated BiVO4 is the mixture of tetragonal and monoclinic BiVO4 with different mix proportion. By adjusting the preparation conditions, the BiVO4 phase changed from monoclinic phase to tetragonal phased. After high temperature annealing, the tetragonal phase all convert into the monoclinic phase. However, the different reaction conditions still effect the particles size and specific surface area of BiVO4 samples. Moreover, it can found that the photocatalytic activities can be decided by the particles size and specific surface area of the samples.
